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© A Hall effect sensor associated with the recepta- 
cle of a laser transmitter module senses the pres- 
ence of a magnet carried by a fiber-optic connector 
when the connector is inserted in the receptacle. 
The output signal from the sensor is used to disable 
the laser transmitter if the fiber-optic connector is not 
inserted, providing a safety interlock as well as a 
positive key against the insertion of incompatible 
multimode connectors. 
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The present invention relates generally to light 
transmitters and more particularly to an improved 
interlock for a laser transmitter adapted to be coup- 
led to a fiber-optic transmission line. 

A transmitter for coupling a modulated light 
signal to a fiber-optic transmission line, particularly 
one using a laser light source, produces a narrow 
cone of light at the exit of the transmitter. Legal 
requirements relating to external radiation when a 
fiber-optic coupler is disconnected, such as the 
CDRH and IEC-825 laser safety requirements, have 
been an obstacle to using lasers with serial fiber- 
optic data channels. The following proposals have 
been made in the prior art to prevent external 
radiation when a fiber-optic coupler is disconnect- 
ed. 

IBM Technical Disclosure Bulletin, Vol. 22, No. 
6, pp. 2393-94 (November 1979), entitled "Safety 
Closure for Fiber-Optic Devices", discloses a me- 
chanical closure which prevents external radiation 
when the coupler is disconnected.. 

U.S. Patents 4,242,657 and 2,573,920 disclose 
connectors that employ magnets to achieve an 
interlocking action. Both patents are related to elec- 
trical connectors where the absence or presence of 
the plug will trigger the magnets to either cut off or 
supply energy to the receptacle. These patents use 
magnets to physically close the ,circuit but do not 
produce a signal external to the" connector to in- 
dicate proper engagement. 

U.S. Patent 3,960,428 discloses an electrical 
connector in which a signal is generated when the 
connector is fully engaged. The physical means for 
actually detecting the presence of the connector is 
mechanical. 

U.S. Patent 4,849,743 discloses a device for 
electrically detecting that the wires in a connector 
have been placed in the correct cavity and that 
they are properly seated. 

U.S. Patents 4,665,362 and 4,107,604 disclose 
Hall effect sensors for detecting the relative posi- 
tions of two members in an assembly. These pat- 
ents do not disclose either a connector arrange- 
ment or an interlocking device. 

U.S. Patents 4,844,582, 4,690,495 and 
4,004,298 show connectors which use magnets in 
both the plug and receptacle in order to aid in 
alignment and coupling. Patents 4,844,582 and 
4,690,495 disclose fiber-optic connectors. 

These prior art proposals have not proved al- 
together satisfactory, particularly in terms of ap- 
plicability to transmitters and connectors presently 
specified for use in commercial applications. 

According to the present invention there is 
provided a laser transmitter module adapted to be 
coupled to a fibre-optic connector, the module hav- 
ing a laser light source mounted thereon, a laser 
control connected to the laser light source, and an 



interlock means connected to an input terminal of 
the laser control for controlling energization of the 
laser light source characterised in that the interlock 
means comprise a Hall effect sensor mounted on 

5 the module, said sensor producing a first signal in 
the absence of a magnetic field and a second 
signal in the presence of a magnetic field, the laser 
control being effective in response to the first sig- 
nal to disable the laser light source and in re- 

10 sponse to the second signal to energize the laser 
light source. 

Further according to the present invention 
there is provided a laser transmitter module and 
fibre-optic connector arrangement comprising a 

rs pair of optical subassemblies mounted on said 
module, one of said optical subassemblies includ- 
ing a laser light source; 

a pair of fibre-optic lines mounted on said 
connector and a magnet mounted on said connec- 

20 tor between said lines; 

a Hall effect sensor mounted on said module 
between said pair of optical subassemblies, said 
sensor producing a first signal in the absence of a 
magnetic field generated by said connector magnet 

25 and a second signal in the presence of a magnetic 
field generated by said connector magnet and 
means for disabling energization of said laser light 
source in response to said first signal and for 
enabling energization of said laser light source in 

30 response to said second signal. 

Briefly, this invention may be applied by using 
a Hall effect sensor associated with the receptacle 
of a laser transmitter or transmitter/receiver module 
which senses the presence of a magnet carried by 

35 a fiber-optic connector when the connector is in- 
serted in the receptacle. The output signal from the 
sensor is used to disable the laser transmitter if the 
fiber-optic connector is not inserted, providing a 
interlock as well as a positive key against the 

40 insertion of incompatible multimode connectors. 
The sensor output also can be used to provide an 
insertion indication for error detection and fault 
isolation. 

In the drawings Fig. 1 is a schematic block 
45 diagram of an interlock system in accordance with 
the teachings of this invention; 

Fig. 2 is an exploded, perspective view of a 
laser transmitter/receiver which employs an em- 
bodiment of an interlock system in accordance 
so with the teachings of this invention; 

Fig. 3 is a plan view, with parts broken away 
and parts shown in cross-section, of a connector 
for use with the system of Fig. 1 . 
Referring now to Fig. 1, a laser 
55 transmitter/receiver module 10 houses a laser di- 
ode transmitter 12 and a Hall effect sensor 14. A 
typical transmitter/receiver module would also in- 
clude a photodetector receiver (not shown). Leads 
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couple a suitable power source 16, external to the 
module 10, to the Hall sensor 14. A commercially 
available Hall sensor may be used, the output of 
which switches between a first voltage level in the 
absence of a magnetic field and a second level in 
response to the presence of a magnetic field. The 
laser diode 12 is coupled to a bias controller 18 
which controls the energization of diode 12. Con- 
troller 18 may conveniently be a commercially 
available integrated circuit laser diode bias control- 
ler and includes, among other terminals, terminals 
20 connected to the diode 12 and an 
enable/disable terminal 22 coupled to the output of 
the Hall sensor 14. 

A cooperating connector 24 carries a fiber- 
optic line 26 to which light from diode 12 is coup- 
led and a magnet 28. As will be appreciated by 
those skilled in the art, connector 24 typically car- 
ries another fiber-optic line (not shown) for trans- 
mitting light signals to a photodetector in the mod- 
ule 10. 

In operation, in the absence of a sufficiently 
strong magnetic field, the Hall sensor 14 has a first 
output voltage level which provides a disable input 
to the controller 18, thus preventing energization of 
diode 12. When the connector 24 is moved into 
position with respect to the transmitter 10 such that 
the end of the fiber-optic line 26 is properly posi- 
tioned with respect to diode 12, magnet 28 is then 
sufficiently close to Hall sensor 14 to cause the 
sensor to switch to its second output level, provid- 
ing an enable input to controller 18. In addition, the 
binary output of sensor 14 may be coupled to error 
detection and fault isolation circuitry 15 located 
outside the module 10. Here, a disable output from 
the Hall sensor indicates the particular module and 
connector are not properly coupled. 

Referring now to Fig. 2, "there is shown a 
specific embodiment of a fiber-optic 
transmitter/receiver module, 10 in accordance with 
the teachings of this invention. It includes a base 
30 and a printed circuit substrate 34 to which the 
bias control 18 may be attached. 

A pair of cylindrical^ shaped optical subas- 
semblies 40 fit into depressions 42 in the base 30. 
The subassemblies 40 each have a recess 43 into 
which fits the end of a fiber-optic line carried by a 
ferrule on the connector 24. As will be appreciated 
by those skilled in the art, one of the optical 
subassemblies 40 serves as a transmitter and in- 
cludes the laser diode 12, and the other serves as 
a receiver and includes a photodetector. Leads, not 
shown connect the optical subassemblies 40 to the 
substrate 34. 

In accordance with the teachings of this inven- 
tion, a Hall effect transducer 14 is positioned in a 
depression 48 located between the recesses 42 
into which the optical subassemblies 40 fit. Leads, 



not shown, connect the Hall effect sensor 14 to the 
substrate 34 which in turn connects the Hall sensor 
to the controller 18. A heat sink 44 covers the 
module 10 and a shroud 46 completes the connec- 

s tor assembly. 

Referring now to Fig. 3, the connector 24 com- 
prises a main plastic body member 50 with integral 
flexible arms 52 for securing the connector to the 
transmitter module 10 by means of hooks 54 which 

10 engage receptacles on the shroud 46 when the 
connector is in place. 

A fiber-optic cable 56 enters the housing 50 
through a tube 58. The cable 56 includes fiber- 
optic line 26 for transmitting light from diode 12 

75 and a line 60 for transmitting light to the module 
10. Portions of the lines 26 and 60 are respectively 
secured in ferrules 62 and 64 with the ends of 
fiber-optic lines substantially flush with the ends of 
the ferrules. The ferrules 62 and 64 extend to 

20 openings in a cap 66, which is movable with re- 
spect to the housing 50. A compression spring 68 
on a permanent magnet post 70 urges the cap 66 
to the position shown where the top of the cap is 
approximately flush with the outer ends of the 

25 ferrules 62 and 64. Compression springs 72 resil- 
iency mount the ferrules 62 and 64 to the housing 
50. In accordance with the teaching of this inven- 
tion, the permanent magnet 70 (in this specific 
embodiment a "T"-shaped post) is located in the 

30 connector 24 between the fiber-optic lines 26 and 
60 so that one end of the magnet is close to the 
Hall sensor 14 when the connector and module 10 
are secured together. In this latter position the field 
of the magnet 70 is sufficient to switch the Hall 

35 sensor 14. It will be appreciated that other switcha- 
ble connector configurations may be employed so 
long as the connector generates a sufficient mag- 
netic field to switch the Hall sensor when the 
connector and module are properly attracted to one 

40 another. 

In operation, as the connector 24 is inserted 
into the module 10, the front of the module 10 
pushes back the cap 66 on the connector, expos- 
ing the ferrules 62 and 64 which then slide into 

45 cavities in the optical subassemblies 40. The end 
of the post 70 moves toward the Hall effect sensor 
14 in the transmitter module 10. When the ferrules 
62 and 64 seat the ends of the fiber-optic lines 60 
and 26 in the optical subassemblies 40, the end of 

so magnet post 70 is closely adjacent the Hall sensor 
14. The field generated by the magnet 70 is suffi- 
ciently strong in the region of the Hall sensor 14 to 
switch it from its first to its second output level. 
The output of the sensor is connected to the con- 

55 trailer 18 inside the module 10. and provides an 
enable signal to the controller. This same binary 
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signal may be also coupled to the fault detector 15 
to indicate that a proper connection has been 
made. 

Claims 5 

1. A laser transmitter module adapted to be 
coupled to a fibre-optic connector, the module 
having a laser light source mounted thereon, a 
laser control connected to the laser light w 
source, and an interlock means connected to 

an input terminal of the laser control for con- 
trolling energization of the laser light source 
characterised in that the interlock means com- 
prise a Hall effect sensor mounted on the 15 
module, said sensor producing a first signal in 
the absence of a magnetic field and a second 
signal in the presence of a magnetic field, the 
laser control being effective in response to the 
first signal to disable the laser light source and 20 
in response to the second signal to energize 
the laser light source. 

2. A laser transmitter module and fibre-optic con- 
nector arrangement comprising a pair of op- 25 
tical subassemblies mounted on said module, 

one of said optical subassemblies including a 
laser light source; 

a pair of fibre-optic lines mounted on said 30 
connector and a magnet mounted on said con- 
nector between said lines; 

a Hall effect sensor mounted on said mod- 
ule between said pair of optical subassemblies, 35 
said sensor producing a first signal in the 
absence of a magnetic field generated by said 
connector magnet and a second signal in the 
presence of a magnetic field generated by said 
connector magnet and means for disabling en- 40 
ergization of said laser light source in response 
to said first signal and for enabling energiza- 
tion of said laser light source in response to 
said second signal. 

45 

3. An arrangement as claimed in Claim 2, further 
including an error detection circuit and means 
for coupling said first and second signals to 
said error detection circuit. 

50 

4. An arrangement as claimed in Claim 3, in 
which said error detection circuit is external to 
said module. 
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